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ENGINEERING NeEws | although arranged expressly for students in civil | 
| engineering, yet is believed to be well adapted to | 

New York City. | the wants of those who are desirous to receive the 
| thorough discipline furnished by the carciul study | 

of the mathematical, physical and natural sciences. 
== | This course is intended to secure to all graduates | 
SATURDAY, FEBRUARY 26, 1881. a professional preparation at once thorough and | 
——_— — —_———- ad practical, for the following specialties of engineer- | 
Tae NEw ENGLAND AssoctaTION oF Gas Enat- | ing practice : 
NEERS held their eleventh annual meeting at| The location, construction and superintendence 
Young's Hotel, Boston, Mass., on the 16th, 17th | of public works, as. railways, canals, water works. | 


; etc.; design, construction and management of 
and 18th insts. There was ower large attendance, miils, iron works, steel works, cheatteal works 
and the sessions were occupied in the discussion of | and pneumatic works; the design and construction 
the technical and practical matters of gas manu- | of roofs, arch bridges, girder bridges and suspen- | 
facture. Mr. W. A. Stedman, of Newport, R. L., | Sion bridges ; the survey and superintendence of | 


was re-elected president, and Mr. George B. Neal, | mines ; the design, construction and use of wind 


| motors, hydraulic motors, air engines and the vari- | 


Tribune Building, 
GEO. H. FROST, Propriztor. 








; ———_—--- ——_-- --—-- —--~- Semen: 


PERSONAL, 





Railroad Commissioner A. D. Briggs died in 
Springfield. Mass., an the 20th, aged sixty-one 
years. He had been twice mayor of Springfield. 

Mr. Charles Hatch, general manager of the Min- 
nesota & St. Louis railroad, has resigned to ac- 
cept the position of General Superintendent of the 
Chicago, St. Paul & Omaha road. 

John W. Young, the second and favorite son of 
Brigham, who was arrested for bigamy in Denver 
on the 15th inst., employs 600 teams and 1,000 men 
constructing a 100 mile section of the Atlantic & 
Pacific Railroad west from Albuquerque, N. M. 


Jérgen Dahil, C. E., a young and talented Nor- 
wegian civil engineer, who has been investigating 


of Charlestown, Mass., secretary and treasurer. | 
The American Gas-Light Association, comprising | 
managers from all parts of the country, meets 1n | 
Boston in October. 
rr ooo 

Some engineers are foolhardy, or at least, do not 
give sufficient margin for contingencies, but it is 
possible for accidents to happen to even the “‘best 
laid plans.” The Solway Viaduct was constructed 
by an engineer who was notorious for working out | 
his problems in his own way, for a knowledge of | 
iron work and a general carefulmess. But the | 
masses of ice which have been floating in the 
Solway Firth overcame the resistance of several of 
his piers, and thus the “margin” has been| 
more than covered. 
we 

THE REMOVAL OF SNOW in large cities is a prob- 
lem which a hard winter and a negligent street 
department will bring to the notice of the, public. 
But the matter is not so easily dealt with as might 
be supposed. The surveyor to the parish of St. 
' George’s, Hanover Square, London, has given a 
reply to a ‘‘complaining” board. He says that 
he had all the men in the employment of the par- 
ish, and as many extra men as could be obtained, | 
employed day and night in clearing away from 
the centre of the thoroughfares and clearing the 
channels, gullies and crossings. Relays of 250 
men and horses: were employed, but ‘ notwith- 
standing all this, only 1,800 cartloads—equal to 
about 4,500 cubic yards of snow—could be removed 
daily. The great difficulty is the absence of places 
conveniently situated for the ultimate disposal of 
the snow.” The engineer then goes into a few 
facts. There are 1,000,000 square yards in the | 





parish. The snow, including that from the roofs, | 


amounts to 400,000 cubic yards. To remove this 


in ten days would require 4,000 horses and men | new interest with each year, and so_in turn esta 
every day. It would cost $175,000—or just six | ji.) that esprit du corps which ought to prev 


pence to the pound to the taxpayers. 


———_—— > +# > oo SOS 
THE RENSSELAER POLYTECHNIC INSTI- 
TUTE. 


| ious kinds of steam engines; the design, construc- | "gineering works of note in America for the past 


tion and _ of machines in general, and the deter-| two years, has recently returned from Oregon, 
mination of their efficiency; the survey of rivers, | and after a short stay in New Yo . 
lakes and harbors and the direction of their im-| p ae ; R : we he j ; Sateen 7 
provements; the determination of latitude, longi-| *TOV'¢enc®: ®. +, where he is looking into the 
tude, time and the meridian in geographical ex-| ™erits of certain machinery with a view of intro- 
rlorations, or for other , together with | ducing it in Norway. Mr. Dahll’s address is 10 
the projection of maps; the selection and test of | Hopkins st., Providence, R. I. 

materials used in construction; the construction | : ‘. : ; 

of the various kinds of geometrical and topo- | The officials at W est Point have taken in hand 


graphical drawings. |a movement for the erection of a statue there in 
In reading over this very comprehensive and | honor of General Sylvanus Thayer, who was ore 
practical course of studies, one cannot fail to real-| Of the founders of the Military Academy. Genere1 
ize its value to the young civil engineer who has | Thayer became a lieutenant of engineers in the 
successfully mastered it, and, diploma in hand, | #rmy in 1808. By 1838 he had become a lieutenant. 
goes forth to measure his strength with his fellow | Colonel, and in 1863 a colonel, when he was retired. 
professionals. A man of a mathematical turn of | He received the brevet rank of brigalier-general 
mind, and possessed of practical ability and quick | in 1865, and died in 1872. The statue will be of 
perceptions may accomplish successfully a great | granite, heroic size, and will be executed by Mr, 
deal in the preliminary work of surveying, and | Conrad. 
afterward in the construction of engineering work.| Recent Mexican news announces the death, in 
The majority of engineers thus far have not been | the City of Mexico, on Jan. 27, of Senor Don Man- 
overstocked with too much theory. But the time | uel Orozco y Berra, one of the most accomplished 
comes when the limited education and the practical | philologists and historians of Mexico. 
ability are able to go no _ further with| Orozco was a leading member of the Mexican 
safet, and it is then that the educated Ethnographical and Geographical Society, and his 
engineer comes to the front. He knows}! monographs on the Indian languages and dialects 
the principles, and he alone can devise the best|of Mexico have made his name well known to 
methods of putting them in practice. The value | scholars in this country and in Europe. He was a 
of such men is soon found out and appreciated, | man of fine literary taste and general erudition, 


Senor 


and thus it is that from the long list of graduates 
from the Troy school we find so large a proportion 
occupying positions of great trust and responsibil- 


| ity, and that in all works of importance its grad- 


and his death, in about the seventieth year of his 
| age, will be a serious loss to the society, as well 
as to the literature of Mexico. 





Lieutenant-Commander F. M. Greene, who is to 





uates are preferred above all others. The register | have charge of the expedition to Asia to determine 
of the graduates from the class of 1826 to that of | certain longitudes through China, Japan and the 


1880 is one of which any institution might be} Russian possessions, has arranged to leave in about 


proud ; and it isto be hoped that in succeeding | 
years the meetings, of which the reunion at Mr. | 
Potter’s was the experimental one, will develop | 
b- | 
ail | 
throughout the entire profession. 


The Institute Building, of which we prenent 
an accompanying illustration, is a substantial | 
and imposing structure 115 feet long by 50) 


a month. He will go across the Continent and sail 
from San Francisco. The instruments for the use 
of the expedition have already been forwarded by 
way of Europe, English shippers having agreed to 
take them for $23 per ton and to exercise special 
care in handling them. It had been intended to 
send them by way of Panama, but the rates asked 
were $50 per ton, the shipper to take all risks of 
breakage. Two members of the expedition are 


The Rensselaer Polytechnic Institute is, we be-| wide, and four stories in height. There is also | naturalists, who will gather minerals, birds and 
lieve, the only exclusively civil engineering school | the Winslow Laboratory, 60 feet long by 40 feet | insects, and make other curious collections for the 
in this country. There is a department of engi-| wide, three stories high, and the Williams Proudfit | new National Museum. 


neering attached to numerous American colleges, 
from which many well trained young men are an- 
nually graduated, but we can hardly expect to 
find these so well equipped in every branch of the 
profession as they would be if they were sur- 
rounded for the four years course only 
by an atmosphere completely, rather than 
partially, surcharged with the influences of an 
exclusive system of instruction such as would nat- 





Observatory, 76 feet long by 60 feet broad, but | 
which is yet without instruments. The Institute | 
has a fine Cabinet of Natural History, etc., an ex- 
cellent scientific library and a very complete col-| 
lection of apparatus, instruments and models for) 


| illustrating the lectures in engineering. 


The Institute has no endowment fund from 
which to draw, and it is to be hoped that, with an 


| increase of interest for their Alma Mater among | 
urally prevail at the Troy school. The Institute. 


the many wealthy graduates who have studied 


was founded in 1824 as a School of ‘Theoretical within its walls, some efforts toward this 
and Practical Science ; it was incorporated by the | desirable end will yet be made, and an itution' Tue Ciry OF CHARLESTON WaTEeR-Works } 


State of New York ten years later, and at the end | which may very justly. claim to be the 


school | 





CORRESPONDENCE. 


J. C., ScHOOL OF MinEs, GOLDEN, CoL.—Mr. 
Oates paper on the ‘‘ Utilization of the Tides,” read 
before the Liverpool Engineering Society, is out of 
print. From information received it is probable 
that the value of the paper is so inconsiderable that 
it will not be printed. 


HISTORY OF AMERICAN WATER-WORKS. 





COMPANY, CHARLESTON, S. C., Feb, 16, 1881. { 


of its first quarter century of existence, was reor- of practical science in the country thus beenabled | Eprror ENGINEERING News : 
ganized upon the larger basis of a General Poly- | to enlarge its field of usefulness, and to do still 
technical Institute. Its faculty and instructors | more for the noble profession to whjch it is exclu- | C., among the private enterprises. 
now numbér sixteen, and its course of study, | sively devoted. 


Please place the water-works of Charleston, 8. 


I look forward with great interest to the pro- 
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Oo ——E————— eerie prerecnenn cere 


posed articles on the History and Statistics of 
American Water-Works, and will take pleasure in 
forwarding to you any desired information about 
ours, as soon as I ascertain the nature of the data 
required, Our works are of very recent date, 
having only been in operation since July, 1880. 
Yours, truly, 
ZIMMERMAN Davis, Secretary. 





HISTORY OF AMERICAN WATER-WORKS. 
SPRINGFIELD, Mass., Feb. 16, 1881. 
Epitor ENGINEERING News: 

Deak Sir: In your issue of Feb. 12, in 
which you publish a list of water-works in 
United States and Canadas, we notice the fol- 
lowing errors: In Massachusetts list, Amherst, 
Hingham, Nantucket, West Springfield and 
Orange are private corporations. Newburyport, 
Quincy and Watertown have no water-works. 
South Hadley should read South Hadley Falls ; 
also, the following towns should be added to the 
list: Agawam, Mass.; Plymouth, N. H.; Cha- 
teaugay, N. Y., which are private corporations. 

We think that if a list should be compiled 
giving number miles of piping, gravity or pump- 
ing cost of works, yesrly income of same, etc., 
etc., it would be a valuable document. 

Very respectfully yours, 
GoopHvuE & BIRNIE, 
Contractors for Water-works. 





ATCHISON WATER COMPANY, | 
ATCHISON, Kansas, Feb. 18, 1881. § 
Epitor ENGINEERING News: 

I have this day sent you a newspaper description 
of our works, which is about all the information 
we can at present give you for your History of 
American Water-works, as we only commenced 
supplying in December last, The paper also gives 
a good description of the city. In Mr. Prince’s 
list of works I notice we have been overlooked. 
Your papers cannot fail of being valuable to all 
interested in the business, and we wish you suc- 
cess in your undertaking. 

Very truly yours, 
J. B, QUIGLEY, Superintendent, 


“ HYDROSTATICAL PROBLEM.” 
EprTtoR ENGINEERING NEWS : 

I send the following solution of ‘* Hydraulicus’ * 
hydrostatic problem proposed in your issue of Nov. 
6, 1880. 

It is not necessary to repeat the problem, as the 
accompanying figure will show the data. 


9 





Let A B C represent the given triangle, and D E 
F the surface of the water, Denote the sides op- 
posite the angles A BC by a be, and let A BAC 
be taken as the axis of co-ordinates; rectangular, | 
since the triangle is right angled. Denote the 
depth at which the vertex of the triangle opposite 


the greater side is immersed by h, that opposite 


If we now substitute in (8) and (9) for b, ¢, h, 


the shorter side by h’, and that opposite the re- | etc., their numerical values as given by the prob- 
maining side by h’, and also by z the depth of | lem, we have a» = 4.2272 + feet, the distance of 


any element of the surface of the triangle. 
The equation of the depth at which any point 


| of the line A B is immersed, is evidently 





r=a4(“—)5; 


ec 
and that of any point of the line A C, 


, h—h 
z=h—(—-] y; 
(578 


whence, the equation of the depth of any point of 
the surface of the triangle below the surface of 
the fluid is 
h’ —h h—h’ 

e=h+( —) «—( ; )y nbvncdeeeeeuys cement ds pedas (1) 

Let dx dy denote the area of any element of the 
surface of the triangle, and w the weight of unity 
of volume of the fluid. Then, since the intensity 
of the pressure, p (which is perpendicular to the 
plane of the triangle), upon the element da dy, is 
proportional to the depth z of that element, we 
have the pressure upon it 
WS OI a as cian vbccca acaba’ specced elisa beboen tenes eke (2) 
its moment m with reference to the line A C, is 

m=w2zae dz dy, 

and for the entire surface the moment m be- 
comes . 








The resultant, or entire pressure upon the trian- 
gle is 


Then if x, denote the distance of the center of 
pressure, or the point of application from the line 
AC, the moment of the resultant, or entire 
pressure P is 


= 


Px, =w [ [s OT as vaio nig de hd peaks 6450 eee ifs) 
and by equating (3) and (5) 
w f fraravary swf frrara ¥, 


Hence, 


Te saa 
a - 


SS REPO TT OCT eer reer re er ere (6) 


led x dx dy 


If in like manner, we take moments with refer- 
ence to the line A B, and denote the distance of 
the center of pressure from the line A B by yo, we 


have 
wf fearavn = w f frvacay, 
Hence, 


J J - yaedy (7) 





w= 


The formule (6) and (7) are general, and if we 
substitute for z its value in terms of 2 and y, as 
given in (1). and integrate (6) between the limits x 


=0,x% =c¢,y = 0, andy = b —— 2, and (7) be- 
2 e 


tween the limits y = 0, y=_b, « = o,and # = ¢ — 
c 





— y, we have 
b 
, i, (h?’ —h) h—h’) 
f [[»- i——-]*-|=-|* a dx dy 
ve bie me 
QE — = 
_p (h’—h) (a—h’ 
/ [a+ |") 2-| | sjeray 
7 @ l ce J h 
{h+2h’ +h’ 
ees De ca kstiehes + behcksemaemaaeee (8) 
4th +w+n’y) 
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ffi + ft a v| ydedy : 
} 
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sand these co-ordinate values of the center of 


| the center of pressure from the side A C of the 


triangle; and yo. = 1.6098 + feet, the distance of 
the center of pressure from the side A B. Substi- 


pressure for 2 and y in (1) we have 9.2266 + feet. 


| the distance of the center of pressure below the 


surface of the water. 

Hence, we have the center of pressure complete- 
ly determined. 

Integrating (4) between the proper limits, and 
substituting for w = 62.4, we find the resultant 
pressure upon the triangle equal to 17,160 Ibs. 

J. H. Serviss, C.E. 

ENGLEWwooD, N. J., Feb. 18, 1881. 





MEXICAN NEWS. 


The Yucatan Railroad Company has finished 
and opened to traffic thirty-two kilometers of the 
railway between Merida and Progreso, and the en- 
tire line will be completed in March. This com- 
gens has from time totime experienced some 

fficulty in procuring a sufficient number of 
laborers, poten, Beane the fact that the Peons, 
who have never been accustomed to such steady 
labor and exact hours, felt themselves oppressed 
and deprived of their liberty. Now, however, the 
state authorities have made arrangements to sup- 
ply the necesary number of workmen, and also 
promise to pay the subvention more regularly than 
in the past. Quien sabe ? 

Any American contractor who undertakes to 
manage the Indian laborers here will need a 

] bp mene of patience. These poor creatures, 
ough honest and tractable, are so improvident 
and so accustomed to procrastination—to that 
eternal ‘‘manana” (to-morrow)—that they regard 
the activity and punctuality of American superin- 
tendents as more than unnecessary, and think 
them not only often unjust but even tyrannical. 
The chief ‘‘locating engineer” of the Palmer- 
Sullivan road—Mr. Miller—has given me some 
ludicrous accounts of his difficulties in training 
Indian laborers to exact hours; awhile ago a 
Mexican civil engineer remarked to Mr. Miller, 
“You are capable of exhausting the vitality of a 
thousand men per morith.” 

‘* My dear sir,” replied Miller, ‘‘all Yankees work 
at about the same rate, and to their energy the 
ag a and power of the United States are mainly 


ue. 
The Boston Central Railroad Company displays 





the same activity which has hitherto characterized 
it. The road to Tula will be completed by March 
1. The Central has now in this vicinity alone 
10,661 laborers employed. Telegrams have been 
received from Vera Cruz announcing the arrival 
of four ships freighted with material for the Cen- 
tral, and ten other vessels with railroad material 
for that company are en route from the United 
| States and ne eee Feb. 14. 
| The oe = Eee ere road 
is partially surveyed. e company has just pur- 
chased two short lines which Mexican companies 
had partially constructed. 
| Two Alexandre steamers from New Orleans and 
| New York and one from Morgan City all reached 
| Vera Cruz on the 7th; forty Americans arrived in’ 
the City of Mexico next day; the hotels are so 
| crowded that persons are seeking lodgings in priv- 
| ate houses, 
a 


| DISEASES PECULIAR TO TUNNEL DRIVING. 


The diseaseand mortality among the laborers in 
| the St. Gothard tunnel are represented as having 
' been excessive. ‘The distance between the entrance 
_ to the tunnel and the places where the perforators 
| were at work, which was nearly five miles on the 
| north side, coupled with the frequent freezing of 
| the compressors, rendered ventilation extremely 
| difficult; and the air was further fouled by fre- 
quent explosions of dynamite, the some 500 oil 
lamps, and the exhalations of 40) men and 40 
horses, working in a temperature of eighty to 
| ninety-five degrees. The men died in large num- 
bers of a iar disease called tunnel trichino- 
sis, from the presence of a tozoon in the intestines, 
Three or four months’ labor in the tunnel brought 
on the disease, and twelve months generally made 
the laborer a confirmed invalid, even if 








sur- 
vived. The symptoms were yellowness of skin, 
features drawn, half ddan red, 
skin humid, gait Aifficult, and destroyed. 
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RENSSELAER POLYTECHNIC INSTITUTE The following is a list of the invited guests: | 
ALUMNI MEETING. | Messrs. Albert Fink, John Bogart, Russell Sage, 

\J. T. Burden, James A. Burden, John Crosby 
Principally through the efforts of Messrs. Jas. |Brunn, Chester Griswold, Le Grand B. Cannon, 
P. Wallace, Frangis Collingwood and Charles Mac- | Harrison Durkee, Wm. W. Wickes, Alexander M. 
donald, of this city, the first general meeting of | White, Josiah M. Fiske, W. W. Rossiter, E. A. 
the Alumni of the Rensselaer Polytechnic Institute | | Wickes, H. H. Leland, A. L. Holley, Octave Cha- 
of Troy, N. Y., was held on Friday evening the 18th | nute, George H. Frost, all of New York City; Dr. 
at the residence of the Hon. Clarkson N. Potter, 16! Cochran, Hon. J. 8S. T. Stranahan, Hon. Henry C. 
Grammercy Park, that gentleman, himself a grad- | Murphy, Rev. R. 8S. Storrs, George J. Seney, Chas. 


uate of the Institute, on the subject being brought K. Wallace, John 8S. Ward and Chas. A. Hull, all | 


to his attention, warmly approving it and at once of Brooklyn; Prof. Daniel C. Eaton, Yale College, 
offering his house for the reception. The meeting | New Haven; Dr. Jonathan Edwards, New Haven; 


was most enjoyable, and it is hoped will lead to| | Hon. B. Hall, Troy, N. Y.; Ashbel Welch, Lam- | 


similar re-unions hereatter. The following is a_ bertville, N. J.; Dr. J. L. Hicks, Flushing, L. L; 
list of graduates who were present at the meet-| Major F. C. Draper, Toronto, Can.; J. A. Kingsley, | 














































ing: | Regrets were received from Mr. Duncan Greene 
Names. Class. Post-office Address. Profession in Business. 

Markson N. Potter...... 1843 61 Wall st., hg Y 

b= P. Wallace.......... 1837 52 Broadw: ~ Breakdont N. Y. Guaranty and Indemnity Co. 

Arba R. Haddock........ 1862 — East 14th st., Mm Fs .|Malster and Brewer. 

William Gurley.......... 1839 cle) MibieaSedeeindens caiece . Mf'r of Engineers’ and Surveyors’ Instruments. 

Geo. W. Plympton.... .. 1847 LAL jacon st., » Prestige ’ Prof. of Physical Gctenee, aceagene Inst. 

Jos. C. Platt, Jr.......... 1868 | Waterford, N. Y...............0+ Manufacturer of Machi 

David M. Green.......... SE Og TRS ov 8S 55 CIR eee Director of R. P. L; of Geodesy ae 
and Tepeguapate Drawing, Chief ‘noe Troy | 
Water-Work: 

J. Gardner Sanderson 1858 Scranton, Pa........... | Pree r Wallkill Portland Cement Co.; Genunet Manager | 

Union — Signal Co., Boston, Mass 

Robert Escobar.......... 1857 52 Wall st.,N. Y. . Bridge Build 

Robert R. Chadwick. BE MIA Ble Wo 5 cane caacenestes Ass’ in Geodesy, R. P-L 

Edward R. Kellogg.... .. 1841 Elizabeth, N. ty acide, Wan Real Estate Agent. 

Alfred P. Boller:......... 1861 71 Broadw Wixiets eo ‘Bridge Builder, Ch. Eng. West Side & Yonkers R.R. 

Frank L. Rowland 1875 (N.Y. & B. B Belage Office, N, Y.. Civil Engineer. 

Stephen W. Barker Troy, N. Y Wool Merchant. 

. B. Mallory.......... Civil Engineer. 

Horace Loomis.......... i 

Albert S. Greene......... neer U. 8. N.: Member of the Board for the Ex- 
amination of Engineer Officers. 

J. Forman Wilkinson..,.. er. 

Fred, O. Burhaus........ Manufacturer. 

Wm. B. Cogswell........ 852 . ‘ ——— M Mine ie Bote 1. 

Palmer C. Ricketts...... d vy, N.Y nstructor in Mathematics, R. 

J.A. Kingsley........... 1880 176 Gamberiand st., ys.. Civil es os 

Wm. H. Burr.... ........ 1872 Pawling ave., Troy, N. Y... tional a= Se Mechanics, R. P. 1. 

Frank P. Whitman... .. ..... Sy Be isths cxceshephheae vps ss : Prof of Phy: 

A. P. Kirtland........... 1871 Blairsville, Pa............. Asst. Dastocer i Ba. , Co. 

W. W. Walker.. 1856 Han —_ bo amiauiensidss Genl. Supt. and Uh. Eng. St. L. & H. R. R. 

—— Yardley... pa aint 1856 346 Broadway, N. Y............. Pool R. RK. Comm’ 's 

C. O, Martin. ...i 6 1856 21 Water st. Ooh eiswakae First Asst. Eng. East River Bridge 

C. Whitman Boynton.... 1856 Woodbridge, N. J............... Manufacturer. 

Jos. P. Davis New York City... Metropolitan Yates and Telegraph Co., N. Y. 

Thos. J. Long 117 Duane st., N.Y... ng. N. Y. ——. ment. 

Theo. N. El | TR ae . of Motive Power, P 

Wm. s Wile 866 15 Astor Place, N. Y. isher. 

James A '115 Broadway, N. Y and 

J. Gardner Ambler 25 West 23rd st., N. ¥ . 

Albert R. Fox Sand Lake, N. ¥ ................ Glass Manufacturer 

B, Cannon Ey inks a tcbkeneodensven ‘armer. 

O. F. Nichols Trenton, N. J......... ridge C 

Cnas. T. Judson i ae a Fd RAC Petcges : Coal Merchant. 

Alex. M. Lesley 380 Gthave., N. Y.... ...-...... anufacturer. 

John A Wilson by Walnut st. Pc cteece: ss Civil meee. 

Charles _ oe pit sa 2. Ee. dirscnan se 8. . eer. 

Geor . Knapp........+ Fulton uy ‘ompany, 

” a | jas Engineer 


‘to the President P. R. R.Co 


ice-President and Professor of Chem. and Nat. Phil. in | 
shutaer 8 Col ; State Geo! of New Jersey. 
eae aeons anhattan R. R. 


Treasurer R. P. I. 
Manufacturer of R. R. Joints, Anvils and Vises. 
. |Manufacturer Floor Vil-cloth; Banker. 


oe ke ater-Works. — 


Petia ne nce 
= \ciwa Engineer. 
ie _ tsman, Se ee 
Civ 
Department City Works, Brooklyn. 


“pegeiaiemes Soe R. 
Cotton Machinery at Cohoes, N. =. 


iBresident Rock Hill Iron & Coal 





Co, 
4 and Buildings P. R R. 

Professor of y RPI 

President R. P. 1. 
Newark, N. J ‘Sis Ba bit Engineer New York Lackawanna & Western RR 
ee aie cc. Piakedcg tk. Ba. 
410 Walnut se, Phladetphia,Pa,|Ansitant &» Engineer of Brkiges, ee. P.R.R 

* AS OR 
Lake Mahopac, N, Y.... ....... Superintendent Mahopac Iron-Ore Co. 
Wall st., New York.........- President and Uhie-Engineer Delaware Bridge Co. 
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| of Troy, N. Y.; Mr. D. s. ia v. Y¥. City ; 
Mr. Henry Sedley, of the Evening Post, * Y¥. City; 
'Mr. J. B. Bishop, of the Tribune; from Dr. 8. R. 
| House, Waterford, N. Y.; and Mr. 8. Edward 
Warren, Newton, Mass. 
The guests were received by the host, assisted 
by Director D. M. Greene of the Institute, who, 
| together with Messrs. Wallace, Collingwood and 
| Macdonald, sought, by introducing those present, 
| toepromote the social enjoyment for which the re- 
union was held. Supper, provided by the host, 
was served at 10 o'clock, after which Mr. Potter, 
| in proposing the health of Director Greene, said: 
ALUMNI OF THE RENSSELAER INSTITUTE AND 
. | GENTLEMEN : When, not long ago, Mr. Wallace 
proposed to me to join in a meeting of the 
| graduates and friends of the Institute, I gladly 
| assented, and I have much pleasure in seeing you 
' all this evening. 
I was very young when I was at the Institute, 
| and I was only there for a short time, and after I 
| left there I became so engaged with other occu- 
| pations as to prevent my keeping up that ac- 
|quaintance with the Institute, its work and its 
| graduates, that I could wish. Ll have never, how- 
| ever, ceased to feel a desire for its success and 
|}a@ sympathy with the studies which were pur- 
r, | Sued there. I have not, indeed, kept pace 
| with the development of modern mathematics and 
| do not understand quaternions and am quite un- 
| able to comprehend the fourth dimension of space, 
upon which some of the great German mathema- 
| ticians insist ; but I yet find much to interest me 
| in the progress of science, and—thanks to my 
| studies at the Institute—especially in the develop- 


} ment of mechanics and the advance of engineer- 
ing 
r’ am glad, therefore, to have this opportunity to 
|renew and to extend my acquaintance with the 
| graduates of the Institute. Many of them have 
| attained high distinction in their profession, and 
|as we fortunately have here with us Professor 
| Greene, the Director of the Institute, you will, I 
| know, all gladly join with me in wishing ** success 
| to the Rensselaer Institute.” and in cailing upon 
| Professor Greene to speak to us of its Alumni. 
| Director D. M. Greene, remarked: 
| The Institute is now 55 years old. It has sent 
| forth 739 graduates, an average of between 13 and 
| 14each year. Of these, ai least 216 are entitled to 
; honorable mention. 
| Without undertaking to merition all of these 
|men, or to specify the particular things done by 
/each. we may say that seven are Presidents, Assis- 
| tant Presidents or Vice-Presidents of railways: 
Geo. B. Roberts, Class_of 1849, after nearly thirty 
| years peed in the serviceof the Pennsylvania Rail- 
way, has been advanced to its Presidency. 
| William H. Clement, Class of 1835, is President 
of the Cincinnati Southern Railway Co. 
| W. W. be ign Class of 1856, late President 
| City & Pembina R. R. 
Fox, Class of 1875, President of the 
i Petersburg & Clarion R. R. 

Strickland Kneass, Class of 1439, Assistant to 
7 President of the Pennsylvania R. R. 

J. Cassatt, Class of 1859, First Vice-Presi- 
aoe Pennsylvania R. R. 

H. V. Olyphant, Class of 1868, was, at the time 
of his death, Assistant President of the Delaware 
& Hudson Canal Co. 

Eighteen. have been, or now are, Chief ——_ 
neers of railroads, oe and other public wo 
Of these we may mentio 

Chas. Collins, Class of 1840, Chief Engineer 

. Lake Shore & M. 8S. Ry., at the time of his death. 

Chas. H. Fisher,* Class of 1852, Chief Engi- 
—_ New York Central & Hudson River R. R. 

C. Heizmann, Class of 1859, was for several 

eer of the Pennsylvania Rail- 
'y, Class of 1838, a up to 

_ the time of his death, which occurred a few years 
since, Chief Engineer and General Superintendent 
|of the New Orleans, Mobile & Texas Railroad; 
Wm. B. Stillson. Class of 1867, Chief Engineer 
Caibarian & St. Espiritu Railroad, Cuba; L. J. de 


Viscarondo, Class of 1859, Chief i of the 
Cordova & Railroad, Spain; Cc: 
' Waite, Class of 1864, Chief Engineer am and Superin- 
tendent of. the Cineinnati g@& Muskingum Valley 
Railroad, and others. 

Of those who have been connected with other 


works, we may mention 
, Chief Engineer of 


W. A. Roebling. Clase of 1857 
' the East River pension Bridge; C..C. Martin, 


| Class of 1857, Principal Assistant Engineer Eact 
cae Riber et the Tost Jon batore completing the 





River ioe Francis Collingwood, Class of 1855, 
Assistant Engineer East River Bridge, and severa’ 
subordinate assistants. 

Five have been or are now State —— 

Ebenezer Emmons, Class of 1826, was Ge- 
ologist of North Carolina. 

uglass Houghton, Class of 1829, was State Ge- | 

ologist of Michigan. 
mes Hall, of 1882, State Geologist of | 
New York, 

Michael Tuomey, Class of 1835, was State Geolo- 
gist of South Carolina and Alabuma. 

Prof. H. Cook, L. L. D., Vice-President of Rut- 
gers College, and State Geologist of New Jersey. 

Forty-four have been or are professors or assis- 
tant professors, —_——— whom are two Eatons, of 
1826; Emmons, of 1826; Edgarton, of 1828; Platt 
and Stevenson, of 1880; Sager, of -1881; Hall and 
Williams, of 1832; Smalley, of 1835; Horsford of 
1838; Cook, of 1889; Anthony, of 1840; Pomeroy, 
of 1841; B. F. Greene and Hall, of 1842; Drowne, 
Edwards and Plympton, of 1847; Allen and Ferrao, 
of 1850; Warren, of 1851; Allen, of 1855; Wood, of 
1857; Dodge, McMillan, Pemberton, Searles and 


Smith; of 1860; Fox and Fuertes, of 1861; Adams, 
of 1862; Burr, of 1872, and many others. 
Thirty-five are Asst. U. 8S. Engineers, employed 
on river and sea coast improvements, and on 
Coast Survey. 
Five are Civil Engineers of the U. 8S. Navy, 


attached to Navy Yards. Mr. Menocal, Class of | 


1862, prominent as engineer of one of the Inter- 
oceanic Canal Schemes, is one of these. 

Eleven are,or have been, engineer officers of 
the re Navy. Among these are Clark Fisher, 
1858, late Chief Engineer; A. S. Greene, 1859, 
Chief Engineer; John D. Van Buren, Jr., 1860, 
late First Assistant Engineer; B. Gowing, 1861, 
Passed Assistant Engineer; John Pemberton, Jr., 
1860, Passed Assistant ineer; R. D. . 
1860, late Assistant Engineer; George M. Greene, 
1859, late Passed Assistant ne , and others. 

Five are or have been officers of the U. S. 
Army: 

Wm. L. Haskin, Class of 1861, Capt. and Bt. 
Major ist es 

. D. Vroom, Class of 1862, Ist Lieutenant 3d 
Cavalry. - P 
Chas. E. Cross, Class of 1855, late Capt. U. 8. 
Engineers. 

Jas. R. Percy, Clasagpf 1859, late Capt. U. 8. Vol. 
Engineers, 

James Cromwell, Class of 1861, late Major of 
Vols. U. 8S. Infantry. 

Seven are presidents or chief engineers of bridge 
companies: 

Charles Macdonald, Class of 1857, President Del- 
aware Bridge Co. 

F. W. Vaughan, Class of 18638, President Louis- 
ville Bridge and Iron Co. ; 


the | 


John F. Alden, Class of 1872, Chief Engineer | been omitted which ought to have been men- 


Leighton Bridge and Iron Works. ee 
ae Reeves, Class of 1872, President Phoenix 


m Co, one te 
Henry G. Morse, Class of 1871, Chief Engineer | of the details of 


Morse Bridge Co. 

Henry G. McClellan, Class of 1869, Engineer 
Pacific a Co. ; 

In hydraulic engineering Hiram F. Mills,~ Class | 
of 1856, Chief Engineer of the 
at Lawrence, is probably entitled to rank'next to) 


J. B. Francis, of Lowell, who is recognized as the | ing here this ev 
highest authority in that department of engineer- | from the city in which the 
; . beautiful and enterprisi 

“aes the Institute refers | ness and hospitality of whose 
oll gentlemen : -R. P. | student there at the Institute 


ing in this country. 
mo minin 

with pride to the follo 
Rothwell, Class of 1858: 


alter Crafts, Class of 
1859; Irving 


A. Stearns, Class of 1868; Edward 


tioned. 


It could scarcely have been expected that any 
oe possess ce pra aeewaiee 
t fessional experiences of so 
ntlemen to enable him todo them full 


many ge 

| justice on an occasion of this kind. Their works, 
| however, are 
by their 
Essex Gas Works, | extent, at 


known and y appreciated 
rofessional brethren, and, to some 
, by the ape public. 
Mr. Potter then said : che fortunate ——. 
a mguished gentleman 
Institute is located—the 
city of Troy, the kind- 
ro when I was a 
shall always grate- 
remember. 


full 
This gentlemen has long been the head of the 


Nichols, Class of 1871; Alfred 8. Bertolet, Class of | Board of Trustees of the Institute, and is especially 


1871, and any account of the distinguished men of 
the Institute would obviously be incomplete were 
ne mention made of Professor Henry A. Rowland, 
Class of 1870, Professor of Physics in the Johns 
Hopkins University, of Baltimore, Md., a young 
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|man who has already attracted the attention of, | 
| and taken rank with, the most eminent physicists | 
of Europe. 


John D. Van Buren, Jr., Class of 1860, inning | 
| as a junior assistant on the Croton Water-Works, 
‘entering the Engineer Corps, U. 8. N., in 1861, | 
| passing through three of the four in that | 

service, and being assigned to duty asa member | 
| of the Academic Staff of the Naval Academy, and 
| assistant in the Bureauof Engineering at the Navy | 
| Department; later, acting as Selnclank: assistant to. 
| Gen. McClellan while he was Engineer-in-Chief of 
| the Department of Docks, New York City; called 
from this service to act asa member of the New 
York State Canal Investigating Commission, in 
1875, and in the same year elected State Engineer 
of New York, is clearly entitled to rank asa dis- 
tinguished Alumnus of the Institute. 


Robert Van Buren, class of 1864, entered the 
service of the Brooklyn Water Board, and after a 
continuous service of over fifteen years, now occu- 
pies the position of Chief Engineer of the Depari- 
ment of Public Works of the City of Brooklyn. 

In politics, among those who have achieved 
= distinction, our worthy host takes high 
ran 


John C. Underwood, class of 1862, has recently 
completed a term of service as Lieut.-Governor of 
Kentucky, and is represented as being certain of 
further political advancement within a very few 
years. 

Geo. R. Dennis, class of 1839, has served a term 
me — of the a States. oni 

ooking over the foregoing names it wi 

doubtless be found that very many names have 


fitted to tell us of its work, its aims and its needs. 
I beg therefore to call upon the Hon. James For- 
syth, of Troy, to address you. 


Judge Forsyth, in responding, drew a compari- 


son between the value of classical literature, to 


which, in his school days, great attention was 
paid, to the exclusion of ‘thé more useful and prac- 
tical studies, such as now form the course of the 
Rensselaer Polytechnic Institute. He was 
to see so many graduates of the Institute here 
this evening ; they are men whose work is known 
all over this country, and indeed much of it all 
over the world. Heé regretted the apathy of the 
pecpia of Troy, who actually seemed to know less 
of the Institute and its results than was known in 
New York City. He had taken a part in the 
management of the Institute, but he, as much as 
any man, and perhaps more so, could see the need 
of reform therein. He thought the first step was 
to get a new president. He had held the office for 
twelve years ; but he was a lawyer, busy in the 
practice of his profession, and the office at the In- 
stitute was but a side issue. The trustees are also 
all men of i and had many things 
to look after, so he considered that the present 
m ment needed a change. Some graduate 
shi be president, a person who is actuated 
by an earnest desire to promote scientific education. 
e considered the course of study to be superior to 
that of West Point, and he the spirit that 
was apparent in the meeting this ev would 
grow until ne peste at Took with woul ~ 
stilled into the people of Troy with respect 
noble institution in their midst, so many of whose 
graduates he had the pleasure of greeting this 


evening. 

Mr. Shien Jakes Forsyth’s mution, 
men, is out of order, at least for ee I 
should not have called upon him to speak if I had 
known he was to be so personal in 

Gentlemen offering to speak will do 
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upon the understanding 
more pers malities. 
Those of us who go up and down town cannot 
fa'l te be t 


sof that great 


ude 


this opulent and metropolis with our sis- 
ter, city acedas the East river, the City of Churches. 

The Brooklyh people are very wise in their gen-| 
eration, and i Pte tke that 
should have’ selected r men to conduct | 
the coment atta em Sune grent work. An geri | 
engineer 0 wi present, an take 
pees ts Shag hese tol you of its progress | 
and success, and beg to introduce to you Mr. 
Francis r 

Mr, Collingwood, in response, said : 

I cannot help a feeling that, as one of the Com-| 
mittee on Invitations, it would be in better taste 
for me to have nothing to say to-night; but we | 
have felt that the wish of our worthy | 
host should be a law to us, and in obedience to his | 

Pe agek metre ve est ions 

subj me, as I understood it, 
was ‘“‘The Relations of the Bridge to Science in 
General. Sa Oy, to the, Rensselaer Poly- | 
technic Institute.” 
To one who has devoted nearly twelve years of | 


his life to the study of one. object,.it comes to be 
so familiar.in : 


: 





in all its details as to a common- 
place, and to make him, feel that nothing new or 
interesting can be said upon it. i y is 
this true when that object has been the theme of | 
newspiper comment and’ description from its in- | 
ception. , ‘ 
have been asked to connect the bridge in some | 
way with the Institute which we meet to honor. 
It is in order, therefore, to say that six of its grad- | 
uates are at present employed upon the work, four | 
of whomare t. It isa great sorrow to 
us all that our chief, who bears the honored name of | 
Roebling, and who inherits all his father’s tenacity 
of purpose and true engineering instincts, and who | 
would delight to be with us to-night, should have 
been for so many years an invalid throvgh devo- | 
tion to duty in a time of trial and danger. 
You all know the story of the fire in the Brook- | 
lyn caisson, and of the nervous shock which Col. 
yebling then received, from which he has never 
recovered. ‘near 
_ It is p'easant, however, to add that he has never 


lost his hold upon the work, but } pare careful at- 
tention to all matters. where hig advice and counsel 
are needed. + 


The men who have come from the Institute to 
the bridge have come to stay ; and this seems to 
be true on whatever enterprise they areemployed: 
they seem to have a wonderful sticking power. 

Higher praise can hardly be accorded the Insti- 
tute this ; for it shows that her men are well 
equipped for their work, that their worth is every- 
where ized ; azxd that with experience they 
are fitted for the highest en, ing positions, 

There can be no question the training given 
at the Institute is just of that kind which teaches a 
man how to_use himself; itis a true education in the 
literal sense of the word, developing and bringing 
out the man. By does not oT make walking | 
cyclopedias of young men, t to thoroughly 

them in the general en of science, 
eaving them to fill in the details from their own 


ee 
cannot better illustrate my meaning than by | W. H 


a bit of personal history 


doned for introducing it. 


is 
When asked whether I would like to sink the! st 


Brooklyn caisson, then in 
I replied that I su 
anyone, for the si 
an untried 


of construction, 
could do it as well as 


PR was said in no boastful 
rom a profound conviction that the 


be done, if sound general principles 
eee involved were exceedingly sim- 
iven a mass Of material covering seven city 
ots, and weighing. about 28,000 tons be- 
fore sinking was com 
were to burrow and 


it safely to place. 


ting force of 
unknown 


FF 


that we shall have no/t 


with the progress and} The 
work of engineering | magnitude, and is ¢ven yet unique in its way. 
which is presently about to more closely connect | There were few new scientific problems to work 


| try method pursued by the so-called practical men. 
| 


, and trust I may be par- | a of the Institute, for he would honor it. 
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he things which then troubled us very much 
would now be of no moment. The telephone, 
eRe Wilke ae av etme te cantare t. 


was the pioneer in structures of its 


out ; but the difficulties arose from the itude 
of the work. The question most frequently asked 
of any was : do you think it possible to do this o' 
that? and predictions of failure were innumerable. 

When the time came for letting the building of 
the Brooklyn caisson, it was with difficulty that 
any bids were obtained. To launch a mass of 168’ 


long and 102’ wide, broadside, was so contrary to 
to the experience of all een that they 
wanted large odds for the risk involved. 


The launch was entirely successful, and, as a re- 
sult, the next caisson, although uiring much 
more work, was let for little more than half the 
amount. 

There is nothing novel in the construction of the 

of the towers and anchorages. It only 
required a careful adaptation of means to the de- 
sired end: so that all material could be hoisted and 
placed in position safely and expeditiously. 

One rule which has been followed throughout | 
the work is, that no tempo work, such as der- | 
ricks, scaffolding, etc., should be used without a 
careful proportioning of the minutest detail to the 
strains involved. As a result it may be truly said | 
that no person bas been injured by the breaking of | 
any temporary work except from adefective weld, 
or the cutting of a rope. 

This is conspicuously different from the cut-and- 





j 


Another way in which the bridge engineers have 
tried to do scientific work was in the careful ar- 
rangement of engines, tracks, turn-tables and the 
like for economical working. These things have 
uniformly been made a careful study, and com- 
plete plans worked out in advance. In conse-| 
_— the mechanics have never been canes 

or iack of material, notwithstanding the crowded | 
streets through which much of it had to be car-| 
ried, and the limited space in which it was stored | 
and handled. 

Coming to the iron and steel work, we were 
the first in this country to call for iron links of the 
large sizes used in the Anchor chains. 

, The-most me eg question, however, was, 
what material shall be used in the cables ? i 
ing had become convinced that although iron 
had always been used, steel was *‘ the metal of the 





future,” and that it ought to be used in the bridge. 

At that time it was not known what, if any, 
quatity could be obtained which should be suffic- 
iently uniform to answer the purposes required. 
Specimens of steel wire were therefore procured 
from the leading foreign and American manufac- 
turers, and a series of tests instituted to determine 
what requirements should be specified in contract- | 
ing forit. Itis needless to pursue the long dis-| 
cussions which followed, but it has into 
history that bidders were found who undertook to | 
produce the wire, and it has all been furnished. It 
is not too much to say that in this matter the 
bridge tests led the way, in this country at least, to | 
a better and more uniform quality of steel product. 

These tests, and the experiments for determin- | 
ing the best form of splice for the coils of wire, | 
together with the adjustments of wires and 
is, were under the immediate ¢ e of Col. 
. Paine. . I wish I might say that he was a 


t was first intended to use iron in the super- 
ructure from the apprehension, since fully veri- 
| fied, that serious delays would ensue if steel were | 
| adopted. 


of so large a mass was yet| On account, however, of theincreased usefulness | 


of the bridge by using steel, from the saving in 
| dead load, this latter material was at last decided 
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up brick-work at the rate@of 50,000 to 250,000 bricks 
per day, besides a large amount of stone and con- 
crete work, and still the work is not complete. 

There has been a feeling that the bridge ought 
to be built more speedily. There have been some 
delays from pecuni embarrassments and legal 
obstructions, over which the engineers o exer- 
ciseno control; but for a large share of the time 
the utmost capacity of our docks and piers has 
been taxed to do what has been done. 

The immense quantity of material to be moved 
has taken time. 

‘I have worked up a rough summary of materials 
moved and to be moved to give you an idea of 
this. It is as follows: 

About 12 million ft. timber of all kinds. 

About 175,000 cubic yards cut stone, beside a 
large amount of rough stone in foundations. 

About 2714 millions of bricks, aside from old 
bricks from buildings. 

About 7 million pounds of steel wire. 

About 2 million pounds of iron anchor bars. 

About *4 million ds of iron in saddles and 
plates and anchor plates. 

About 1 million pounds of iron in other perma- 
ent bars, suspenders, etc. 

About 10 million pounds steel in superstructure. 
About 3 million pounds iron in street bridges; 
aside a'so from sand, excavation, machinery, etc. 

To do the work, there have been at times 34 
steam engines, 34 horses and nearly a thousand 
men employed; 13,700 tons of coal have been used, 
etc 





n 


the end rapidly, 


We believe that we are ag 
ten that we dare 


but have been disappointed so o 
not prophesy as to an exact time. 

1en the work is completed it will for all time 
be a monument to the progress of practical science 
in our day and generation, and an art work which 
the citizens of New York and Brooklyn may well 
feel proud of. 

From beginning to end the plans for the bridge 
have-been developed by scientific methods. No 
empiricism has had a place; the cut-and-try method 
has been unknown; and, as a consequence, uni- 
form success has followed the prosecution of the 
work, 

It is not too much to say that to this success the 
Rensselaer Polytechnic Institute, in its proper 
sphere, has contributed no mean part. 

Mr. Potter then said : 

The chief superiority of the modern over the an- 
cient civilization isin the superiority of the modern 

of communication. Of all these means 
of communication the railway is the most impor- 
tant, and nowhere has the railway been so gener- 
ally introduced as in this country. Among all the 
great railways of the country, none is more distin- 
guished for its magnitude, its power, the ability 
with which it is managed and the perfection of its 
service than th: Pennsylvania Railroad Company. 
Its president, as you know, is a graduate of the 
Rensselaer Institute. He came on from Philadel- 
phia to be present this evening ; but he has unfor- 
tunately been prevented by iliness from being here. 
In his absence, I venture to call upon the consult- 
ing engineer of the company, who has been so since 
the commencement of the work, and who has had 
a very | experience with the men of Rensse- 
laer, and i beg to introduce to you Mr. W. Hasell 
Wilson. 


Mr. Wilson remarked that previous to 1834 there 
were no engineers except at West Point. About 
that year numerous engineering works were pro- 
jected. Engineers were scarce, and in such great 
demand that they were improvised from farmers, 
doctors, clerks, etc. Some of these, having good 
natural abilities, did well; many were failures, 
but it was surprising how few errors were com- 
mitted. This deficiency was soon attended to. 
The Rensselaer Polytechnic Institute enlarged its 





| upon. 

The discussion of the matter, and the successful 
ee iteceieeaiian had, no doubt, an influ- 
| ment in bridge work. 


for the uniform 


uction of steel in bridge 
| Sha) 


its use will be rapidly extended. 
most recent work done is the masonry of 
hes. are in nowise novel, ex- 


the citizens who see 
them daily. 
Led Berea me apron gia 9 maga | geet 


thoroughly 
stone- 


ure. 
There is as much below 


masonry as 
above. For nearly four years we have 


piling 


ence in directing other minds toward its employ- 
can be no doubt that | : 
, under which we | so soon as our manufacturers prepare themselves | 1828 his father was chief enginee 


and they hardly | 


been | tific 


advan for civil mo ae pe | studies, and, 
though wth was , as it became better 
known and its standard of education was raised so 
it was appreciated, and its graduates readily 
found situations always open to them. In 
rof the Philadel- 

phia & Columbia Railroad. Mr. Wilson was then 
twenty-two years old, had no engineering knowl- 
edge, but he induced his father to give him a place 
'on the survey. duties on preliminary work 
were not difficult, but as promotion came he real 
ized the in his education, which, how- 
ever, he remedied as far as he was able by con- 
stant study, and though he got through it would 
have been much r and more satisfactory 
if he bad had the benefit of a proper scien- 
i . His own experience having 
shown him value of education, he 
had made it a rule to give the preference to 
raduates of a technicalschool. He does not as- 


| 
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sert that there are not mAny very excellent and | 


distinguished ee who have not taken a col- 
lege diploma, but he considers that the chances of 
success are in favor of the educated man. It is a 
plan for a young man to lay a good founda- 
tion of theory before commencing to practice. In 
sagubtanas Wot sociprone! ani enceeehdagnamdia rah 
oO ized, but ¢ are y 4 n 
one of them can be considered equal to the Ren- 
sselaer Polytechnic Institute which makes civil 
engineering a ve The = of combining 
practice with theory pursued t 
vantage; the alternation is 
familiarity with field work is 











is not oreqoupeeative pursuit. He was 
cattahed tists arent ee hod beonh ible ar weeny 
training of the Institute would bring out al 
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was in a man; each -student was obliged to 
give hisown idea, not thatof the text books; they 
were taught to cultiyate the brain and not the 
stomach. When he commenced his studies in 
the Institute no university in this country had a 
scientific department ; it was a citizen of New 
York City who was the first to found a_polytech- 
nic school. He regretted that he had not kept up 


re is a great ad-| a more intimate acquaintance with the Institute ; 
beneficial, and the | he had been nattans orthads below, and had 
of immense | not come to the surface. The importance of a/| institu 


value when the actual test of his abilities | knowledge of geology to civil engineers could not 


comes to the student. 


The value of the train- | be overestima 


. Hall related a pare in- 
‘urner, 


ing at the Institute is well understood by cident in which he had shown Mr, T 


the men who direct the public works of the coun- 
try, and especially in railroads. On the Pennsyl- 
vania Railroad we have found graduates in engi- 
neering much more reliable than those who were 
not, e have now thirty graduates on that 
road, and he thought that their services on that 
road had proved so valuable as to warrant its offi- 
cers in warmly encouraging the Institute. His 
own appreciation of the Institute has been shown 
by his sending three sons there to be educated, 
- he thought that they would not do discredit 
to it. 

Mr. Potter—Mr. Wilson has indeed proved him- 
self a friend of the Institute. He has furnished 


three sons for its classes, each of whom has gradu-| men have e 
ated with honors, and is now on his way to suc-|I was a 


cess and distinction in his father’s 
hope each one of you will go and do likewise. 

Mr. Collingwood said that it was the distinction 
of the men of Rensselaer that they were trained 
to thoroughness; that what they did they did well, 
80 that those who had them in service were loth to 
lose them. But the men of Rensselaer not only 
have shown themselves to be thorough and com- 
petent, and in demand for the at works of 
mechanics and of engineering, but they have 
shown themselves to be competent and successful 
teachers as well. One of them, Prof. Plympton, 
the Vice-President of the Brooklyn Polytechnic 
School, I see here to-night, and I take leave to call 
upon him for his views as to technical instruction. 

Professor Plympton prefaced his remarks with 
the well-known definition of Civil Engineering 
given in the preamble of the Constitution of the 
Institution of Civil Engineers, and remarked that 
there were two classes—teachers and taught—and 
neither class can afford to undervalue the other. 
Curious incongruities sometimes occur. The au- 
thor of a well-known engineering work, in at- 
tempting to lay out a simple culvert, made 
the cost of his work much _ greater 
a practical man would have done ; at the time the 
Atlantic cable was projected the practical man ob- 
jected and predicted failure. But the cable under 
water came under new conditions which the prac- 
tical man could not determine in advance, The 
learned Professor then sketched the comprehen- 
sive field covered by civil engineering, 
and noted especially the value of the ser- 
vices of the engineer in detecting charlatan- 
ism and guarding the lic against it. It was 
a strange fact that the devotees of the ‘‘ perpet- 
ual motion ” craze never ht their devices to 
an educated civil engineer for indorsement, and the 
inventors of wonderful ‘*motors” were not solici- 
tious of the investigation of civil engineers into 
their model machinery. The professor described 
some instances of how the public were deceived 
by eunningly-devised machines which any compe- 
tent engineer would at once pronounce a fraud, 
and advised the consultation of engineers respect- 
—— before investing money in them. The 
relative importance of the Rensse Polytechnic 


Institute to other similar schools was very high, lif 


and he advised students to go there, and closed by 
hoping that the standard of education of civil engi- 
neers would never be less. 

Mr. Potter then said : 


Gentlemen, among the earliest and most distin- 
ree graduates of the Rensselaer Institute was 
. James Hall, the eminent 
No one more thoroughly un 
of the Institute, and the efficiency and character 
of its work. I beg him to come forward wherewe 
con ae see him and hear him while I propose his 
ealth. 


Dr. James Hall remarked that he had a 


was fifty years since he entered it as a student, ex- 


porting to become a civil engineer. Had he ad-/| unique in this countr 
e 


red to his original purpose, he probably would 
have found more sympathy and money than he had 
as a geologist. The life of a thoroughly scientific 
man in this country is not an easy one, and geol- 


Cs etal tinh stile rill aati santas 8 pale a Rea 


rofession. I | was only about 17 years old 


logist of the State. Hon. 
rstands the history} Collingwood and M 





of the Chicago & Galena R. R., how to determine 
the existence of ravel from the _ sur- 
face _ indications. is information saved 


the railway company over $50,000, and in this cir- | general 


cumstance he was glad that he had contributed 
something to civil eee He was indebted 
to a professor of Rensselaer Polytechnic Institute 
for his pees, in the Geological Survey of the 
State of New York. He was pleased to meet here 
so many of the graduates, and although he was 
quite ill, yet he felt well recompensed for his com- 
ing og meeting, and could afford to be sick for 
a week. 

Mr. Potter—During the evening several gentle- 

thei tas ab : 

uate of the Rensselaer Institute. I 
when I was there, and 
vee ner ot a few on and Ihave are 8 
thought that I got my degree largely through t 
coaching and favor oF Prof. hh. Cook, who 
was then the Director of the Institute. I desire to 
make him my acknowledgments, and in pro ni: 
his health to couple his name with that of Pro 
B. Franklin Green, who succeeded him-as Director 
of the Institute, whom so many of you gratefully 
remember. 


AN ESTIMATE OF THE INSTITUTE. 


To the Hon. Clarkson N. Potter, and Messrs. Wal- 
lace, Collingwood and Macdonald :— 
GENTLEMEN: My own strong personal regard for 

the Institute arises from my belief that it has done 

more for the cause of sound practical education 

than almost any other institution in the j 

I don’t know that I ought to make a single ex- 

ception when I remember the long time it has been 

doing its work, and the large number of men edu- 


ere. 

And had I a boy or a friend to educate as a 
teacher, I should prefer such a course for him as I 
had at Troy to that which any Normal School in 
the country “a afford. I ae 

ours, very respectfully, 
iw A. H. ALLEN, 
Prin. Sawin Academy, Sherborn, Mass. 


THE VALUE OF SCIENTIFIC EDUCATION. 


Dr. 8S. R. House’s compliments to Hon. Clarksun 
N. Potter and Messrs. Wallace, Collingwood and 
Macdonald, and regrets that he will be unable to 
accept the invitation with which they have hon- 
ceed hie for the 18th inst. It is not, however, 
that the 47 years since he graduated have 
diminished the interest he feels in the institution, 
to which all his life long he has been so greatly in- 
debted. The benefits of the lessons in practical 
science there learned followed him to the mission 
field in far distant Siam amd won favor for him 
and the cause he served, with the highest rulers of 
the land. 

He has ever been proud of the record of the 
School, and his fellow alumni to the latest genera- 
tion will have his best wishes “for their success in 


e. 
May those privileged to meet on Friday evening 
‘*renew their youth ” as they live over their stu- 
dent days. 

WATERFORD, N. Y., Feb. 15, 1881. 


A POLYTECHNIC INSTITUTE ‘‘ CREED.” 
NEwTon, Mass., Feb. 15, 1881. 
Clarkson N. Potter and Messrs. Wallace, 


‘acdonald: 
GENTLEMEN: Often meditating from time to 
time on the R. P. L. and b days there, and 
in connection with wabeubie, t 


perience since leaving there, certain fundamen- 


t re- | tals to its welfare are almost always at hand in my 
spect for the Rensselaer Polytechnic Institute; it | mind. é cul 
I. In aclass of institutions still so comparatively | to give it within their walls, to the 
I think it is well to have a} sion 

distinct scientific head, a *‘ Director,” as well as the | work. 
associations. | in order to do their 


I mey mention some of them : 


traditional ‘‘ President,” of other 
Thus settled, such Director should be a man of 


broad culture and commanding character and influ- | faith to 


} 
very different, ex- 
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. deep in his 
specialty, and with cap Yor original work i 
ee ait athe aie t ents the school ; 

odesy, or pos- 


a es nob, aul aeiginal eenive, 2 
masterly teacher 


labor.” i oat and pple al 
. 80 uniT a 
pursuits, eq! to_ educational 
sinati H na ly hk Tink 


aim at perfection in one line, and let a university 
at 


feat 3 eS : 
_ ical, engineering, mining, arc ure, technica 
natural i each 


ysics, chem 7 complete, 

a se ing, with its own faculty and 
head; unity being given to the sum total by such 
as @ museum, library, chapel and 
oa by such a body as a@ director-in- 

ief, with a council. But m ara that 
to ehenpt this under one faculty, one building, 
crea n with a one degree institute, 
like the Rensselaer Polytechnic Institute, confu- 
sion, distraction, collision and loss of time. 

III. It seems to me of high im in order 
to infuse new life into the R. P. 1,, that its alumni, 


especially since 1850, perhaps—and say for ex- 
we by one for each seven Pe dine that date 
Iyecows preiponeroas that such & BSdy, however 
8 
honorable, lon : 
wise, should be all loc 
date. Some, at least, should be national, profes- 
stonally scientific, and recent. And as our coll 
now aay notably keep themselves before the 
public by local as well as by general alumni asso- 


- | Ciations, I hat] the meeting now called as the possi- 


ble inning of such a New York association of’ 
R. P. I. alumni, to be followed by others in Phila- 
delphia, Chicago, etc., and which might effectivel 
favor the new ee cee advocated, as we 
as otherwise benefit the Institute. 

IV. Whatever differing of aes may exist as 
to the general endowment of professional scien- 
tific schools, as places where, as some think, tuition 
we to be high, because the know! is, 
and is meant to be, pecuniarily le the 
time of graduation, there would seem to be no 
chance for doubt ec = ones tedipered a 

pment. ey, far more an er 

i itufions, must have fools eter a e de- 
partments of mechanics, physics, chemistry, geod- 
esy and graphics should all be amply furnished with 
ratories or collections, as well as lecture 


_|rooms ; and such endowment as would amply 


these by all means be provided to- 
her with that of a fit and li . 
owments of chairs may or may not then 


limited to such moderate amounts as would merely 
e for fluctuations in attendance, 
yy varying general , a8 would be, in 
fact, a sort of financial nce wheel to avoid 
alternating variations in salaries. 


V. Situated as the Institute now is relative to the 
educational traditions of the country generally, with 
the invaluable character im d upon it from 
1850-60, and well tuated from 1860-70, not to 
speak of later years of which J am less informed, 
or of earlier ones which led up to fuller develop- 
ments, I think it is now, and long will be, of prime 
importance that a clear m ity of the é 
and, above all ets win ol oe ae Mea 
stitute graduates, mpa' with 
traditions of 1850-70 rolothee tn is- 
ing maintenance of high standards for admission 


| 


translation in every subject, and graduation, 
and sternly frowning on aught other than this as 
high treason to the Institute. 


institutions to the - 
Sate coat eccieass eaten 
latter both inadequate and one-sided. terms 
should include, besides grammar, 
y, arith and geometry, 

oud den ogo Lepeng quamval magsameneent 
wi a or 
socantaigdhiadiaelt a general English 
Some schools, lamenting lack of general culture, 


and dama abridgment of their 
Others ‘* slide” through with 
work more fully 
better. The school that soonest. 
advance its requirements 
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L. M. Hooper, School ? 
GB. Cohen, Galt Lake City, Utah 
Ferdinand Ruttmann, Brewster's 


Pa. 
David B. Lewis, Sola Mic 


Horace Brock, Lebanon, Pa. 
Samuel Noble, Amiston, Ala 
Leslie Warner, Chati 

David Watts, Harrisburg 
George 8. Comstock, Mechaniesburg, Pa. 
Harry H. Comaenne, Steelton, Pa. 

E. C. Felton, , Pa, 

John L. Kennedy, 


Tenn. 


. Knapp, New York. 
. Jewett, Leadvil'e, Colo. 
. R. Wilson, “* = 
. W. Culbertson, Ashland, Ky. 
, W. Revere, Boston, Mass. 
val Roberts, Philadel 
. P. Davis, Washin . C. 
. E. Foote, Philadelphia, Pa. 
. H. Chauvenet, g, Pa. 
. Piuemer, Cincinnati, 0. 
. C. Dods, Philadelphia, Pa. 
ASSOCIATES. 
Herman T. Vulte, New York. 
N. B. Walker, rb 
‘William Lorenz, Jr., Lebanon, Pa. 
J. Trowbri 


William A. 

Henry E. Wilson, Memphis, Tenn. 

©. W. Davenport, Lafayette College, Easton, Pa. 
W. 4. Emanuel, = ” 7” oH 
Hermann A. Keller, Philadelphia, Pa. 

John H. Irwin, Morton, Delaware Co., Pa. 


> 90-04 
CONVENTION OF INDIANA SURVEYORS. 


To the County Surveyor : 

‘In pursuance of a circular, sent to every County 
Surveyor in the State of Indiana, by Walter A. 
Osmer, dated January 31, 1881, setting forth the 
urgent necessity of holdinga convention of county 
surveyors, enough responses were made, among 
whom were the undersigned, and it is now pro- 
posed and understood that such a convention will 
be held for the purpose of forming an association 
similar to those in nearly every other State (and 
which no county surveyor should fail to join 
thereby promoting the interests of surveyor an 
land owner, and for the purpose of securing greater 
unifoymity in practice and professional improve- 
ment. Also to take some action tending towards 
equalizing the fees of surveyor, and try to make 
them at least, commensurate with the fees of other 
county officers for similar work. It is expected 
that some of our leading instrument makers will 
be represented and have samples of instrunients, 
etc. Bring any question that may have arisen in 
your practice, that may be of interest. A collec- 
tion of old and new instruments, chains, etc., 
would be of interest. A united action on our part 
is imperatively demanded, and which can _but re- 
sult im << benefits, professionally and ‘finan- 
cially. erefore, it is greatly to your interest to 
be present. Let us once be united, and see what 
good may be accomplished. Therefore, you are 
expected to be present, and take part in the meet- 


» Pa. 


; nh 
Prot tare prea 
- % D. Cope, 
N. Alien Stockton, Philadel Pa. 
Henry 8. ota 


ing, to be held in Mr. H. C. Fatout’s office, County 


eyor of Marion Coun 
o'clock p.m. To facilitate 


ing a temporary c 


: D ty, in the new court | sions. Northern 
in Indianapolis, on Thursday, March 3, next, huahua to El Paso, and the 
matters, business | 


Col. Nutt, ‘‘will be built in two divi- 
Division will ran from Chi- 
Southern Division 


from 
line from Florida 


| tral,” 


Mexico to Chihuahua. 


| “The 
begin promptly at the hour named, by elect- Point to Gua: will be a branch inte: con- 
er aria = re 


Again, we say, don’t fail to be there. 


ae 
t 

rey deme 
ti mr 


W. H. Gosnorn, Allen. 
Gero. INGELS, Jr., Howard 
A. R. Orton, White 

F. M. ParKER, Greene 
Kost. P. MAYFIELD, Knox 


—_— ~o<e |] ore ———-_ - 


THE MEXICAN RAILROADS. 

It is a common error to say the Santa Fe road is 
being built into Mexico. Itis not. Anothercom- 
bination, of which Thomas Nickerson, the Presi- 
dent of several Kansas railways, is President, is 
building the Mexican roads. He is backed by 
many of the Boston gy ear who are behind the 
Atchison, Topeka & ta Fe and the Chicago, 
Burlington & Quincy. In fact, the Chicago, Bur- 
lington & Quincy, Santa Fe and Mexican Central 


are a trinity of roads inspired by the same people ‘ 


who live in Boston, but each road distinct from 
the other. 
A few. days ago I had a talk with H. C. Nutt, 


who is manager of the Mexican Central road, which | 


is to run from El] Paso through Chihuahua to the 
City of Mexico, with a branch to Guaymas, on the 
Gulf of California. 


Gould’s Mexican road will be 750 miles lon 


{ C , and ap-| nected with the Santa Fe. The same 
ting a committee on permanent organization. : 


| will be behind both roads.” 

| “What is the financial status of the Mexican 

| . Ald re, who, 
owns 


are all . 
** Any New York railroad men interested?’ I 


| ** Yes; Mr. Jay Gould has $3,000,000 worth of 
| bonds. We had to give him this interest to pre- 
| vent his building a rival line.” 
OTHER MEXICAN ROADS. 
The Mexican are filed with railroal 
notes and news. A mania seems to have 
|broken out all over the republic. The Diario 
| Official, i of Mexico, Dee. 29, 
— the work on the Matamoras & Monterey 

“« Mr, Jose M. Amot is building s roaé#tom Ta- 
luca to del Oro.” _Lagomeaiat = 


blished in the Ci 


English capi- 


he has commenced build- 


|ing a railroad from the Capital of that State to 


very eee speaks of a dozen different 
| sont betag baile hecho te chews 
GOULD’S AND GRANT'S MEXICAN LINE. 


The line from San Antonio to Laredo, on the 
'Rio Grande River, and from thence across Mex- 
_ico to Mazatlan, is the line that Gould, Gen. Grant, 
/and the wealthy syndicate just formed will build. 
The Mexican _* of the line has been surveyed 
once by the Mexican Government. This will be 
| Gould’s outlet for the Iron Mountain and Missouri, 
| Of mew soos tn Toes teat ageing.’ ‘ae hen abvenay 
of new n Texas next : e 

| ordered 50,000 tons of steel rails and 8,000 tons of 
|iron rails for his Missouri and Texas a 
rom 


Laredo to Mazatlan. This will be the Mexican 


** We have ott laid,” said Col. Nutt, ‘‘ forty end of Gould’s Missouri, Kansas & Texas and Iron 


miles of track no 
and twenty miles southward from Guaymas. Ten 
thousand tons of steel rails are on their way from 
England now to be landed at Gua The Mexi- 
can roads are to be built of English material to 
save duty. The steel rails to build the Mexican 
Railroad wll be bought in Montreal for $25 per 
ton, and ship through the States in bond. e 
same steel rails, if bought in Pennsylvania, would 
cost $50 per ton. It is 259 miles from El Paso to 
Chihuahua, and about 750 miles from there to the 
City of Mexico. We propose to have the entire 
line completed in two years.” 

When I asked Col. Nutt about the wealth of 

‘Our road will pass th h fertile valleys 
loaded with agricultural wealth, and by mines 


| northwest of San Antonio toward 


ward from the City of Mexico! Mountain railroads. 


| Mr. Pierce’s ‘‘ Sunset” road is already completed 


| from Galveston, through Houston and on to San 
This road 


| Antonio, Tex. is also connected with 
| New Orleans: Pierce and Gould are now building 


Pass, on 
| the Rio Grande River. From e Pass this road 
| will run up northward toward Paso, making a 
| continuous line from New Orleans to San Francisco 


| It is safe to say that 2,500 miles of new road will be 


built in Texas and Mexico next summer.—Eli Per- 


kins in Chicago Tribune. 


RAILROAD BEGINNINGS, 


| Among the first improvements made on the ordi- 


which were worked out by hand by the yg rds nary road was the placing of sleepers side by side, 
an be the S in | makin tae 


exico wil 
Around Chih 


two hundred years ago. 
of the American continent. 


they raise wine equal to the best Sauterne. Grapes: 


for making champagne as good as the best Piper 
Heidsick grow in abundance here. The mines are 
so rich that it will even nay to rework the ‘ tail- 
ings’ ‘of the old mines, passed over the entire 
line, and was myself astounded at the smothered 
wealth of the country.” 7 

‘*How do the Mexicans look upon the new pro- 
jects?" I asked. 


““They have suddenly awakened from a long the heavy 


sleep, and are —— enthusiastic, espe- 
cially the best classes. e Mexicans are a good 
deal like the Chinese. Labor is poorly paid, and 
there is not not enough of it to keep the peeple in 
Mexico busy. In Guaymas they even carry 
by hand, and will not permit its drayage through 


ua |common use now in ‘many countries 


water | de 


ing a wooden road-bed, similar to t 
and well- 
} known here as the cord road. At New Castle- 
 upon-Tyne, a man named mont, a heavy coal- 
‘dealer, some time before 1650, constructed a 
| wooden roadway at his mines; at least ewessy- 
| five years later, a roadway was described which 
supposed to be like that built by Mr. Beau- 
‘mont. It consisted simply of wooden rails 
| six or aon inches wide, ae 
| five or eet apart wooden pegs. 
carts with clumsy wheels were 

or drawn elong. A horse would draw a 

oad of about two tons on one of these railroads, 
under favorable circumstances. As a rule the col- 
'lieries were situated at level than the 
so that the grade 
| to cart. As the. 


the streets for fear it will harm the working | and to offer a’ 


labor. An epoch of activit 
dawning on Mexico, and the educa 
see it,” 
‘* What do the farmers raise in Mexico?” 
- ee from wheat to cotton and bananas. 
Four hund 


classes. But the building of 2,000 miles of new | wheels, the plan was 
railroad in Mexico will occupy all ber surplus | nailing ae 

and prosperity is rails. at this t 
classes | attention from those interested in im 


iron to 
is time 


| maou OF Seleeeies, commen ee Ser or : 
| interest was expended on 
coud of many remy age Parr ge gest Me 


miles north of Mexico is the! men being tu’ in other directions. 
best cotton country in the world, and the Mexi-! 


An idea of the little attention that was giv 


cans have been raising it and hauling it in ox-carts | to the railroad in those early days of its 


for 400 and 500 miles for years. The Mexican Cen- 


is seen from the fact that about a century 
. é 
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after the time of nailing strips of iron to the rails 
before the next important improvement was made, 
that of substituting cast iron for wooden rails. Mr. 
Stephenson puts the first manufacture of iron rails 
as ring in 1767, at the extensive iron works of 
Colebrook-dale in Shropshire, Iron wheels were 
used tosome extent ten or fifteen years before. 
The first railroad with iron rails is said to have 
been constructed at the Duke of Norfolk’s 
colliery Sheffield. About the year — 1810 
malleable iron rails were first introduced at 
the coal works of Lord Carlisle, on Tindale 
Fell, Cumberland. Mr. John Birkinshaw ob- 
tained a patent in 1820 fora new form of malle- 
able iron rails, one feature of wnich was their in- 
creased length over those formerly used; the first 
malleable iron rails being made in the form of bars 
about two or three feet long, while those im- 
proved by Mr. Birkinshaw were made from twelve 
to fifteen feet in length. In 1817 a queer inven- 
tion was patented by Mr. John Hawks, of Gates- | 
head, consisting of a rail made of both cast and | 
malleable iron. The rail was made of a bar of | 
malleable iron having cast iron run upon its grooved | 
surface in a state of fusion, The difficulty found | 
in manufacturing them prevented the general use 
of the rails, though there were undoubtedly good 
ideas embodied in the principle. 

The cars, or ‘‘wagons,” as they were called, of 
those early days of the railroad, were es crude and 
clumsy in their form as the rough play carts of 
children portrayed in pictures of ancient rural life. 
Being intended for the carrying of coal, the cars of 
that time were adapted in form for that 
and were made of roughly joined w 
shape of hoppers. Previous to about 1750 only 
wooden wheels were used. The front wheels were 
made of larger diameter than the rear wheels to 
keep the body of the car horizontal on the down- 
ward _— the roads being intended chiefly to 
bring loads down from the mines to the coal 
yards and depots. These wheels were sometimes 
made of one piece, but oftener of several pieces 
fastened together by wooden pins. The surface 
was hewn out to fit to the rail. About the middle 
of the eighteenth century cast iron wheels began 
to ap , and for a time it was custo to have 
two of the wheels on acar of iron and the other 
two of wood. There was a strong prejudice against 
the use of iron wheels on accountof their injury 
to the rails, the danger of their cracking and the 
rude brakes not working on them satisfactorily, 
and it was for the latter reason, probably, that 
during the introduction of the cast iron wheels, | 
wooden wheels were used with them on the same | 
ear. The adoption of iron rails did away with the 
use of wooden wheels— Railroad Journal. 
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NOTE, 


INVENTION OF THE TELEPHONE. 


Counsel for the People’s Telephone pg oe A of 
New York, filed in the patent office at Washing- 
ton, on the 25th ult., a brief, giving their side of 
the application of Daniel Drawbaugh for a patent 
for atelepbone. It contains the following state- 
ments: The first telephone patent was granted in | 
1876, and since then the patents of Gray, Edison | 
and Bell, with the Blake transmitter, a been 
ps mee: what is —— as -~ Soieae 
can Telephone Company. The stock was originally | 
sold at $50 a share, and afterward was quoted and | 
sold as high as $1,000 a share. The stock has been | 
watered since, and the company is now in the | 
market borrowmg money. No dividend has ever | 
been paid. The company has made and is making 
immense sums of money, but all this 
and the money it is borrowin has 
gone into the plant, which idly in-)| 
creases in extent and value, and the original stock | 
is probably now worth $1,000 a share or more. It) 
spent a large sum of money, too, in ayes patents 
- ene on the instruments. on is is the 
only existing telephone in operation. e People’s 
Telephone Company, nst which the Bell com- 

has a suit in the United States Circuit Court 
in New York, is composed of a number of gentle- 
men who have formed a company and Lyne 
the interest of Mrs. Daniel Drawbaugh, of Eberty’s 
Mills, Cumberland uty Pa. Mr. Drawbaugh, 
as is proved by about 100 living witnesses, neigh- 
bors and others, invented and had in 








in 1868, He was or poor, with a 
and helpless family de ing upon him for sup- 
port, and was, from cause, to it or 


in the | T 


that period 
| eighty-six ordinary lam 





The men composing the People’s Tele- 
phone Company, bought his claim and some 


patents that completed the instrument, and made | 
application for Mr. Drawbaugh in 1880 and pro-| 
posed to furnish telephones for about one-third the | 
cost of the Bell telephone. Presuming upon the 


validity of their claim, they pooled the company’s 
stock, spent about $50,000 and started in the begin- 
ning of the work with plently of capital to go 
ahead on. The originators were wild with great 
hopes, but the Bell company caused an injunction 
and suit. The best of ers were engaged on 
both sides, and the Drawbaugh patent was re- 
jected about two months ago on the grounds that 
eee had been granted to others, and printed 

escriptions published by others prior to the date 
of Mr. Drawbaugh’s application and that telephones 
were in use more than two years before Mr. 
Drawbaugh’s application. The hearing proc- 
ess now comes in by the doings of to-day, and is 
presented on three questions of law: First, the 


defendants claim that an application is not barred 


by a patent granted, or eee published, more 
than two years before the application, provided the 


applicant’s invention was ps to the patent or) 


printed publication; second, that the application 
of the first inventor is not barred by a two years’ 


public use or sale of another man’s subsequent in- | 


vention, without the consent or allowance of the 
first inventor, except under such circumstances as 
prove a voluntary abandonment of the invention 
tothe public; third, that the Commissioners of 
Patents cannot lawfully allow anybody to contest 
the application except by interference proceedings. 
hese points are upheld by high legal authority 
and pointed judicial decisions, and the belief is 
that either Drawbaugh will get a patent or the in- 
vention be given to the public. 


GENERAL INTELLIGENCE. 


G2” We solicit and are aiwa 
columns any items of interest that may be furnished us 








GAS AND WATER. 

Cheboygan, Wis., has been having a survey made, 
with a view to constructing water-works. The cost is 
estimated at $25,000. 

The Hartford reservoirs, with a — of 1,200,- 
000,000 gallons, have less than 500, , gallons, 
nothwitbstanding the recent thaw, and require some 
heavy rain-falls to prevent a water famine next sum- 
mer. 


The reservoirs of the Carlisle, Pa., water-works are 


ars and the citizens are tly alarmed. The au- | 


assert that the pumps have run constantly, 
but that the loss was occasioned by the citizens 


t- 
ting the water to run from the pipes to prevent their | 


freezing. 
— 000 -— . 
ELECTRICITY. 
The city of London is about to try electric mpting, 
Acting on the rt of their engineer, Colonel Hay- 


wood, the Jablochkoff system was tested on Holborn 
Viaduct from Dec. 14, 1878, to March 9, 1879. Durin 
sixteen electric lamps were used in oi 
fourteen a. placed at 
intervals on either side of 473 yards of street, and 
one lamp at each end of this distance in the middle of 
the reahuay. Each lamp illuminated about 888 yards 
superficially, and was kept burning seven hours 
night at a cost of 6s. 
observations were made by the Comm — 
this experiment, because the M jitan 
of Works were conducting simultaneously the elec- 
tric lighting of the Thames Embankmen 
under exactl 


and thence along Cheapside as 
the third $0 the remainder of Cheapside, 


King street, Guildhall 
Wi and London Bridge. The 

is £2,930 for the Jablochkoff; £1,410 for the Brush, and 
£3, for the Siemens —Architect. 


( 





ey | A co 


pleased to publish in these 


No exact 1) 


} 
| 
' 
| The New York, Pennsylvania & Ohio Company will 
| rebuild 16 of their bridges on the third division in the 
spring. 

One of the most serious losses by the recent heavy 
rains is the bridge over the Wabash Railroad, at Sull:- 
van, Ill, estimated at $175,000. 

The Canada Southern Railway Company is about to 
erect a temporary bridge at Monroe, to be used until a 
new iron structure can be put up in place of the bridge 
| washed away by the recent freshet. 


The contract for the bridge over French Creek, in the 
city of Meadville, Pa., for the Meadville Railway, to- 
— with substructure for same, has been let toG. W. 

| White, of Pulaski, N. Y., which will be begun at once. 
The bridge in question will be a Howe truss, in three 
spans of about 100 feet each, and will cost, with sub- 
structure, about $14,000. 


scsi 
RAILROADS. 


Berlin’s electric railway, built by Siemens & Halske, 
which runs between in and a suburban village, is 
the first electrical railway built for actual use. 

The Tuscarawas Valley Railroad offers to build a line 
from Russell station to Wooster, about 12 miles, for #50,- 
| 000, giving Wooster a direct outlet to Cleveland. 


| 


| The Pacific Mail Railroad Company have completed 
arrangements to build a new elevator at Omaha with a 
| capacity of 600,000 bushels in time for the next season’s 
| crop. 
| WVierorta, B. C., Feb. 22.—Mr. Onderdonk, con- 
| tractor of the Canada Pacific Railway, advertises that 
| he will want 3,000 white laborers during the coming 
| summer. 
rrespondent writes us from Tula, Mexico, Feb. 5, 
that the Mexican Central Railway Company are “ rush- 
ing things,” having 36 miles of track laid and employ- 
ing over 10,500 men in construction. 

Work has been suspended on the first 100 miles of the 
Canada Pacific Railway west, and most of the men have 
a to Winni It is nese rz suspension is 

ut temporary, e greater portion of the men expect 
| to be re-engaged under the syndicate. 


| The Duponts, of powder-manufacturing fame, have 
_——_ the entire capital stock of the Delaware Shore 
Railroad, from Woodbury, N. J., to Penn’s Grove, just 
| Opposite Wilmington, for less than 20 per cent. of its 
value. The — stock is measly 75,000 and the 
| bonded debt $50,000, held by the Fidelity Trust Com- 
pany. 


| The Chicago, Milwaukee & St. Paul Company have 
| adopted a new freight brake, that acts as powerfully 
and instantaneously as the Westinghouse on pas- 
senger cars. This brake does away with the dangerous 
necessity of running over the tops of the cars; it stops 
the train instantly, and is very cheap, only costing from 
$12 to $15 per car. 


| The Delaware, Lackawanna & Western Railroad en- 
| gineers are still —— their work in the vicinity 
| of Bath, N. Y. he proposed track will be laid on the 
| south side of the Erie road, and will run close to the 
| Soléjier’s Home. Another party of engineers of the 
| Same road are surveying at ter. The proposed 
| line is to cross that town north of the New York Cen- 
| tral tracks, and will, therefore, be some distance from 
the village. 
| The Wabash, St. Louis & Pacific is at present, making 
| asurvey for an extension of their road to Alton, II!., 
| which will probably be built. The Chicago, Alton & 
| St. Louis is going to build a cut-off around Alton, for a 
| double track; the track through that city is 85 feet to 
| the ae maiing a cut-off they can extend the dis- 
| tance, ng 30 per mile. The contract has been 
awa to Wolf & Sons, Ottumwa, Ia., and work will 
be commenced as soon as frost is out of the ground. 
There was filed for record in the Recorder’s office at 
Chicago last week articles of consolidation between the 
Chicago & Milwaukee Railway Company and the North- 


western Union Railway Company. The Board of 
Directors are Albert Keep, Marshall M. Kirkman, 


| Martin L. Sykes, Sree Sel, Marvin Hughitt, 

Joseph B. Redfield illiam L. Scott, Charles C. 
| Wheeler and James H. Howe, to hold their office until 
| their successors are duly elected and qualified. 

A New Mountain Live.--The directors of the Union 
Pacific, at a meeting held a few days ago, decided to 
| build, with all ble 
| way, com 
| line 
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treal to the credit of the Finance Minister at Ottawa. | 


The company was fully organized by the appointment | 
of George weapon, of Montreal, as t; Duncan | 
McIntyre, of Montreal, as Vice-President; J. J. C. | 
Abbott, Q. C., M. P., as Counsel; Messrs. Stephen, | 
McIntyre, Angus a Hin as the Executive Committee; 
Charlies Drinkwater as Secretary and Treasurer, and A. 
B. Stickney as General Superintendent of the Ww 
Division. Arrangements were made for the work of | 
construction. The next meeting of the will be 
held in London three weeks hence. 


The following is a summary of the new tracks laid in 
Iowa in 1880. The list comprises track exclusive of | 
second tracks or sidings: 
Burlington & Northwestern (three feet) ex Crawfords- | 

ville northwest to Washington 10 | 
Burlington, Cedar Rapids & Northern 7 | 
Chicago + cancers 84 | 
Chicago, Burlington & S14 | 
Chicago, Milwaukee & St. Paul aod 
Chicago, Rock Island & Pacific 50 
Dubuque & Dikota, ex. Waverley, east to Sumner 2 
Keokuk & Northwestern, Keokuk northwest to Salem.. ‘ 
Minneapolis & St. Louis ‘ 

Wabash, St. Louis & Pacific— 

poet, Iowa & Nebraska, ex Corydon west to Van 

fert 


Missouri. lowa & Nebraska, Albia Branch, Centreville 
MOOTED 00 ATMIR wise e ixesadesrtcniede sgh smn we honmelnneite od 4 


uincy 


56m 6% 
At the head of the States stands Ohio with its round | 
500 miles of new road, and next comes Iowa with 456% | 
miles. Illinois falls below with 321%. The Territory | 
of Dakota constructed 724 miles, and that of New Mex- 
ico 540%. 
Boston @apital and Yankee *‘ pluck ” have built a road 
ne the centre of New Mexico down the’ Rio 
Grande, to within fifty miles of the Mexican boundary. 
The success of the construction is due in ever respect 
to the careful inspection and the *‘ get-u: -get” of 
A. A. Robinson, the Chief Engineer, who is straining 
every nerve to complete the road for through traffic to 
the Pacific this spring. On the Ist of March the road 
will be finished to El Paso, and connect at Deming with 
the Southern Pacific, completing the second ¢ trans- 
continental route te San Francisco. The whole territory | 
isin a fever of excitement, anxiously waiting for the | 
road to run into El Paso, and many of our own citizens 
here in Vegas are’ ready to pull up stakas and move 
down as soon as the boom commences. El Paso del 
Norte is on the Mexican side of the RioGrande. Frank- 
lin, across the river in Texas, the terminus of the 
R. G., M. & P., is generally kpown by the same) 
name and spoken of as Ei Paso. The com- 
pany has already located its depots. Business- 
men are onthe ground buying up town lots and getting 
raady for the boom. It will be a lively town fora 
while. We can look for the lawlessness and depreda- 
tions which are always found in a new frontier town. 
Those ‘Texas cow-boys will make things lively for El 
Paso as the buil-whackers of the Panhandle used to do 
in the palmy days of Otero and El Moro, These Mexicans 
are a peculiar race, They dread the ae of Ameri- 
cans, which means work or starve. the Americans 
should all leave to-morrow, the natives would all settle 
back into the old ruts, and live on “tortillas” and | 
** chili colorado” till Gabriel blows his horn. The burro 
and the native are inseparable. 
look for the other. To judge from appearance, they are 
fit companions. A burro won't travel faster than a 
walk, and hisdriver would rather have him stop alto- | 
ther. These Mexicans have great confidence in the | 
nguistic abilities of their asinine compadres; for they | 
say in great derisionto an American * Sabe él burro !” | 
which means, even a jackass can understand Spanish. | 
The above isa standing joke among the aborigines, and 
they never miss an opportunity of offering it free of | 
charge.—Chicago Tribune. | 
—--24e-—— i 
NEW PROJECTS. | 
The Butchtel Iron Company, the stockholders of which | 


are Boston men, has been incorporated at Columbus, 
Ohio. Capital, $2,500,000. 





Where you find one, 
} 


' 


| graph Company has filed articles of incorporation a 
| office of the Secretary of Stete of Colorado, the 


| The capital stock of the com: 
| into 5,000 shares of $100 eac' 


ENGINEERING NEWS. 


Johnston Livingstone, William E. Dodge and 
have filed articles of incorporation as trustees 
American Heating Power Company, with 
$6,000,000. The company is to hot 
for motive power and other purposes in New 


The bill to eases 2 ge the Cherokee & Arka’ 
road Company. whi roposes to build a 
Arkansas City, Kan., along the Arkansas and 
the Indian Territory to Fort Smith, Ark., w 
ported in the Senate shortly. The bill passed 
on the Ist inst. ‘ 


It is reported in Philadelphia that subscripti 
will be opened in June next for the stock of a new 
pany that will undertake to build a ship canal bet 
the Chesapeake and Delaware bays. he stock 
$15,000,000, in shares of $100 each. The canal 
26 feet deep. 125 feet wide at the top and 100 feet a 
bottom—possibly 200 feet wide at the top and 125 
at the bottom. 


The Greeley, Bear River & Pacific Railway and T 
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rators being Elmus Smith, Charles C. Welch, A 
. Smith, John G. Bush and D. 8. Markle, of Colo: 
y is $500,000, divided 
The ore offices of 
the company are to be at the Fort Collins and Golden. 


Panama, Feb, 15.—The engineers sent here by M. de 
canal. Proper 


FE 


Lesseps have not yet begun work on the 

quarters to live in are being put up. A year will be oc- 
eupied, it is thought, in the final surveys, clearing up the 
country and preparing for the introduction of 
machines, steam shovels, drills, etc. The advent of the 
new comers shows the poverty of the markets. 
Meats, vegetables, everything eatable is almost at famine 
prices, and the supply is not equal to the demand. 

A Fargo dispatch says: “A railroad vere was 
organized at Moorhead on the 16th. The run 
from Moorhead to Breckenridge. It will be called the 
Moorhead, McCauleyville & Brecken Railroad. 
First Board of Directors: A. A. White, 8. G. k, 
F, J. Boombam and John Erickson, all of Moorhead ; 
Messrs. McCauley and Harris, of McCauleyville ; 


fists 


rf 


Messrs. Hanson and Brandrup, of Breckenridge. Work.| Roc! 


is to commence as soon as the weather will allow.” 


Ortawa, Feb. 21.—The Senate has amended the act 
toincorporate the Kuropean, American and Canadian 


Cable Company (Limited) so as to restrict the rate to be | 2 


charged to fifty cents per word on every message sent 
over the company’s wires from the point where the mess- 
age is received in Canada, as far west us Ontario, to any 


point in Great Britain and Ireland, or vice versa. Amo 


Walter Campbell, the brother of the Governor-General. | new Wisconsin 


Saratoga 
long. 


shares of $ 
** Mohawk & Lake Erie road” are to be the 


those who have petitioned in favor of the bill is fant The Lake Superior & Southeastern is the nanie ot a 
railroad corporation 


Articles ofassociation of the Toledo, Cincinnati & St. | D&S been issued, whose purpose is to 


Louis Railroad were filed in the office of the Sec: 


of State of Indiana Feb. 14. It is to run from the State | , 


to which a patent 
has bee railroad 


construtt a 
ity, on the west end of Lake Superior, 
nett, Baum and Chippewa counties, 


line between Ohio and Indiana, in Adams, to the State |}; ‘ Falls bo Kan Claire, 


line, between Indiana and Illinois, in Vermillion County, 
adistance of 175 miles, in Indiana, and is the extension 
of the Toledo, Delphos & Burlington Railway. ~~ 
steck, $3,000,000. The Board of Directors are Geo. Wm. 


Ballou, Eli Marvin, C. H. Vennor, W. J. Craig, John | y 


M. Corse, W. H. Hart and Wm. H. Bingham. 


Articles incorporating the New York, Lackawanna & 
Western Railway Company were filed on the 17th, The 
lines are to begin in Bingbamton, run eave the 
couaties of Broome, Tioga, Chemung, Steuben, Living- 
ston, Wyoming and Erie to Buffalo, and thence to the 
Niagara River, connecting at the 
with a branch through the counties of Livingston a 
Monroe to Rochester. The estimated len 
— and the capital is placed at $10,000,000, Samuel 


Suspension Bridge, | to earn, may 
h is 300) 


corpora 

Bingham, J. A. Ta 

Stanley, manager of Chippewa Fal 

Railway Company. This company has a bill pending 
before the Legislature asking that the portion of the 
| grant of land by Con, to aid in the construction of 
| railroads granted in 1874 to the Chicago Air Line Pacific 
| Railway Company, and which that company has failed 
granted to it. 

PHILADELPHIA, Feb. 1'7.—An immense transaction in- 


Sloan, E. 8. Higgins, George Bliss and others are di-|dertaken by a company 
| third of the State of 


rectors. 


MonrrEAL, Feb. 21.—Professor Bell, who has been in | termed “The 
England | known — 


the Northwest and Hudson Bay, arrived from 
a few days ago, and is hard at work upon reports wanted 


by government as to the navigation of Hudson Bay. He | with a number of lakes, and here and 


says that with a railway from the York Factory to 





” a dark, un- 
No white man bias ever fully explored 
that is known of it is that it isa swamp 


islands, 


it, and al 


, : ry. 
The Chicago & Grand Trunk Railroad, lying between | Churcbill, Northwest, grain can be laid down in Liver- | 


Port Huron and Chicago, has passed into the manage- 
ment of the Grand Trunk Railroad. 


A contract has been made at Des Moines with the | 
chief engineer of the Des Moines & Kansas City Rail- | 
road, and the work begins at once of the survey and lo- | 


cation of the road. | 


The Brush Illuminating oa New York, which 
is to have a capital stock of $1,000,000 divided into 
$10,000 shares, and is to be managed by twelve trustees 


headed by W. M. L. Strong. 

CLEVELAND, O., Feb. 25.—Financial arrangements 
have just been made for the immediate com-}| 
letion of the railroad between Canton and Coshocton | 
in Ohio, a distance of sixty miles. 

Quesec, Feb. 21.—A cable dispatch has been received 
authorizing the immediate construction of a beet root | 
sugar factory at Berthier, on behalf of the Union Suc- | 
riere of Paris. This will be the first of the kind in the | 
Province of Quebec. 

Dertrorr, Mich., Feb, 15.—An 
to be known as the Edison 


incorporated company, | 
Electric Light Company, with 
a capital stock of $500,000, filed articles of association | 
here to-day. Thedist of stockholders embraces many of | 
the wealthiest men in the city. 


A joint stock company has been formed to run a line 
of steamers between Brazil and Halifax in winter and 


Brazil and Montreal in the summer. The company will 
probably receive subsidies from the Canadian Bra- | 
zilian governments, | 


| ing cash therefor. 


pool cheaper by the Hudson Bay route that it can be 
in Montreal City by the all-rail route of the Canada 
Pacific Railway. He says steamers can navigate Hud- 
son Bay and Straits easily from the middle of May to 
the middle of October. 


Articles of association of the Brazil & Chicago Air- 
Line road, to run from B: Clay County, to Rensse- 
laer, ane County, were filed ruary 18 in the 
office of the Secretary of State of Indiana. The ca 
stock is fixed at $500,000, divided into 5,000 shares of 
$100 each. It is to run through Clay, Park, Fountain, 
Warren, Benton and Jas) counties. The length is to 
be about one hundred miles. The directors are Hiram 
ee eae aire a tee En- 

nnett - M. path, Dona 
ant Dillon W. Bridges. 


Sons. 
B. McCrimmon Wright, W. C 


of for 


easible 
tal contract 


him 

. Parsons, Whitman H. Drake, 
derman, all of this city; I. Coryell, of 

| eral others. Under the sqreonen’ 


Mexico, Feb. 16.—It is reported that Messrs. Palmer the State the company is required to 


and Sullivan p 


subvention. It is sup the government disapproves 
the building by American companies of any age ten 
competition with those now under contract. 
fas bight the Corpus Coristi © Laredo Railroad, pay- 
t Co: Yhris io pay- 

Robert R. 8 as egent, has 
caused the transfer to Edward D. lean, of New 
of the concession for a railroad from Altata, State 
Sinalloa, to Cuhacan and Durango. 

There has been filed with the Secretary of State of 
Kansas the charter of the Kansas, Arizona & Pacific 


to construct a narrow-gauge rail- | 
road from the City of Mexico to Vera Cruz without | to 1 


days, and wi 
men at work, and continue 
reclaimed. It is 
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